General remarks: All chemicals were purchased from Sigma Aldrich, ABCR or ACROS and were of reagent grade. The chemicals were used without further purification unless stated otherwise. ( n Bu 4 N) 2 [Mo 6 O 19 ] [S1] ( n Bu 4 N) 4 ], [S1] and ( n Bu 4 N) 4 [V 4 O 12 ] [S2] were prepared according to literature references.
Synthetic section:
Synthesis of compound 1: ( n Bu 4 N) 3 
[VMo 5 O 19 ]:
Synthesis of compound 1 is a modification of the original synthesis reported by Klemperer et al: [S1] Synthesis of compound 2 is a modification of the original synthesis reported by Klemperer et al: [S3] Table S2 , see Figure S2 below. Table S2 . * Table S3 , see Figure S3 below. Table S3 . Table S4 , see Figure S4 below. Table S4 . Table S5 , see Figure S5 below. Table S5 . 
UV-Vis spectroscopic investigations

Photooxidation reactions
The following mechanism is reported in the literature for the hydroxyl radical mediated substrate photooxidation by polyoxometalate clusters (see references 1e, 3, 32, main manuscript). 
Quantum efficiency determination
Quantum efficiencies were determined using a custom-built irradiation and quantum efficiency determination setup reported by König, Riedle et al., see reference 18, main manuscript. 
